Effects of muscarinic pharmacophores on the cholinergic regulation of catecholamine secretion from perfused adrenal glands.
The effects of the muscarinic antagonists, atropine, aprophen, azaprophen and pirenzepine, on catecholamine secretion stimulated by acetylcholine (ACh) and nicotine were studied using perfused and isolated guinea-pig adrenal glands. Sequential 2-min infusions of ACh (10(-5)M) at 15-min intervals evoked repetitive catecholamine secretory responses for at least 1 hr. This dose of ACh produced a predominantly muscarinic receptor-mediated catecholamine secretory response, which was inhibited by all muscarinic antagonists used. The order of potency was atropine greater than azaprophen greater than pirenzepine greater than aprophen, with IC50 values of 1.0 x 10(-9), 3.8 x 10(-9), 7.0 x 10(-8) and 1.3 x 10(-6) M, respectively. In comparison, repeated 1-min infusions of nicotine (2 x 10(-5) M) at 15-min intervals evoked progressively smaller catecholamine secretory responses over the course of 1 hr. At higher doses, atropine, azaprophen and aprophen also inhibited the nicotine-induced catecholamine secretion. In contrast, pirenzepine had no effect on the nicotinic response. The IC50 values for atropine, azaprophen and aprophen were 2.7 x 10(-6), 1.5 x 10(-6), and 3.2 x 10(-6) M, respectively. Because the antinicotinic effect of atropine and azaprophen was achieved at concentrations 2 to 3 orders of magnitude higher than those needed for the antimuscarinic effect, it was most likely not pharmacologically significant, but rather due to nonspecific inhibition of the nicotinic receptor.